Hypothyroidism is a relatively common disorder and anaesthesia is well documented in this condition. 1 However, the majority of these cases concern those with mild or moderate hypothyroidism undergoing elective surgery.2 Myxoedema coma is a rare form of severe hypothyroidism and is associated with a high mortality. 3 This report describes anaesthesia for emergency laparotomy in a patient with untreated myxoedema coma, and discusses the special considerations of importance to the anaesthetist when managing patients with this condition.
CASE REPORT
A 76-year-old woman presented with a 24-hour history of decreasing level of consciousness. In the preceding two weeks she had been unwell with lethargy, urinary frequency, diarrhoea and progressive abdominal distension. One year previously she had commenced oral propylthiouracil 200 mg tds, following the diagnosis of toxic nodular goitre.
Examination revealed an obese, dehydrated lady with cool, cyanosed peripheries. There was no verbalisation, though she opened her eyes and localised to painful stimuli. Gag and cough reflexes were present. Her pulse was 65 beats/minute and blood pressure SO/50 mmHg, with no signs of cardiac failure. She had a respiratory rate of S/minute, and decreased air entry at both lung bases. Arterial oxygen saturation on air was 89070 measured by pulse oximetry. The abdomen was grossly distended and tympanic with absent bowel sounds. Rectal temperature was 35.2 QC. There was no evidence of macroglossia.
A presumptive diagnosis of myxoedema coma was made, associated with urinary tract infection and acute renal failure. In order to exclude intra-abdominal pathology as a contributory factor, it was decided to proceed to urgent laparotomy.
Cefotaxime 1 g and metronidazole 500 mg were given intravenously. Nasogastric and urinary catheters were inserted and supplemental oxygen delivered via a Hudson mask. The radial artery was cannulated under local anaesthesia, and central venous and Swan Ganz catheters positioned. Initially the pulmonary capillary wedge pressure (PCWP) was 8 mmHg with a cardiac output of 2.1 lIminute. Following the administration of 2 litres of blood and colloid over the subsequent hour, the PCWP rose to 12 mmHg and the cardiac output to 3.1 lIminute.
A dopamine infusion was commenced at 3 mcglkglmin and hydrocortisone 100 mg was given intravenously. A specialist endocrinologist was consulted in order to establish whether urgent treatment with thyroid hormones was appropriate. On the basis of this advice, it was decided not to undertake such replacement until after surgery (see Discussion).
Following this brief period of resuscitation, anaesthesia began. After preoxygenation, midazolam 1 mg was given intravenously and cricoid pressure applied. Suxamethonium 50 mg was administered and the trachea intubated without difficulty with a cuffed orotracheal tube. Controlled ventilation was established with 50% nitrous oxide in oxygen. During the course of the operation, atracurium 30 mg and fentanyl 250 mcg in 50 mcg increments were given.
A heating mattress, fluid warmer and humidifier were utilised to prevent heat loss and a nasopharyngeal temperature probe inserted. The systolic blood pressure was maintained between 80 mmHg and 100 mmHg without inotropic support, and 75 ml of urine were produced during the hour-long procedure. Nasopharyngeal temperature remained between 35.2 QC and 35.5 QC.
Laparotomy revealed intestinal pseudo-obstruction. There was gastric dilatation and gross distension of the entire ileum and colon, which were manually decompressed. There was no evidence of mechanical obstruction, perforation or peritonitis.
Postoperatively the patient was transferred ventilated to the Intensive Care Unit. Subsequent thyroid function tests (TFTs) confirmed the diagnosis of myxoedema (serum thyroxine 11 nmolll, normal range 70-140 nmolll, serum TSH 12 mUll, normal range 0.5-6.0 mUll). Thyroid hormone replacement was undertaken with thyroxine 400 mcg nasogastrically and three doses of tri-iodothyronine 20 mcg, each by IV infusion over 24 hours.
In view of the proven urinary tract infection with gram negative bacilli, intravenous Timentin (sodium ticarcillinlpotassium clavulante) 3.1 g 8 hourly, was commenced. In addition, correction of the severe hyponatraemia was undertaken with 20% saline solution, 10 mllhr by infusion. Subsequently, during the course of the first 24 hours, the serum sodium rose from 118 to 127 mmolll.
Over the next few days however, her condition worsened, with progressive oliguria, metabolic acidosis and haemodynamic instability necessitating support with infusions of adrenaline and noradrenaline. She continued to deteriorate despite ongoing thyroid supplementation and died sixty hours postoperatively.
DISCUSSION
Amongst the adult population, hypothyroidism has an overall incidence of 0.5-0.8%1 and is present in some 5% of those over 60 years: Myxoedema coma is much less common and even when treated, is associated with a mortality of up to 80%.3 It can be regarded as the end-stage of undiagnosed or inadequately treated hypothyroidism, and can be precipitated by infection, surgery, hypothermia, acute medical disorders, or drugs, including propylthiouracil. 1 ,4 Many of the features of myxoedema coma are important to the anaesthetist. These include hypoventilation resulting from a decreased ventilatory response to arterial hypoxaemia and hypercapnoea,5 depressed basal metabolic rate, leading to increased susceptibility to perioperative hypothermia; and hypotension, (a consequence of bradycardia, reduced cardiac output and attentuated baroreceptor reflexes).' In combination these render the myxoedematous patient particularly sensitive to the depressant action of many drugs, including opiates, 6 intravenous induction agents and anaesthetic vapours. 8 Other characteristics of myxoedema coma include gastrointestinal atonY,8 hyponatraemia caused by impaired renal free water excretion,9 adrenal insufficiency,10 anaemia: hypoglycaemia: and altered neuromuscular excitability. 11 Decreased level of consciousness may lead to impaired protective airway reflexes and increased likelihood of aspiration of gastric contents. Moreover, the airway may be further compromised by the presence of a goitre, or macroglossia resulting from myxoedematous infiltration of the tongue.
Hypothyroidism results in a decreased plasma volume and an increased peripheral vascular resistance. Rapid rewarming, unreplaced blood loss, or the administration of vasodilators may result in cardiovascular collapse, exaggerated by a diminished cardiac output, which results from a reduction in stroke volume and heart rate. 12 By continuous measurement of central venous pressure, PCWP, and arterial blood pressure throughout the perioperative period, circulatory changes were rapidly identified in our patient and appropriately treated.
Pronounced respiratory depression was to be anticipated following the administration of anaesthetic drugs, including midazolam and fentanyl. 4 Prior to surgery, it was therefore decided that ventilation would be continued postoperatively in the Intensive Care Unit.
Cardiac arrest has been reported following induction of anaesthesia with thiopentone in a patient with untreated hypothyroidism. 8 In this case awareness at induction was unlikely in view of the presence of profound coma, and therefore only a small dose of midazolam was used, thereby minimising cardiovascular depression.
Suxamethonium has a normal duration of action in hypothyroid patients. 4 It was employed in conjunction with preoxygenation and cricoid pressure, in view of the presence of gastric dilatation and the potential for regurgitation and aspiration. Hypothyroid patients may be more sensitive to nondepolarising neuromuscular blocking drugs due to hypothermia, pre-existing myopathy and decreased hepatic metabolism and renal excretion. 2 Atracurium· was used because it is not dependent on these routes of elimination. Intraoperative monitoring of neuromuscular blockade may be difficult in these patients. Absent twitch responses to peripheral nerve stimulation can occur in hypothyroid patients both prior to administration of neuromuscular blockers and after the return of adequate muscle function. 11 Controlled ventilation with nitrous oxide and oxygen is well described during anaesthesia in hypothyroid patients. 6 ,8 Volatile agents can cause hypotension and hypothermia even in low concentrations,8 and were therefore avoided.
Myxoedema coma is associated with adrenal insufficiency and steroid supplementation is recommended in overtly hypothyroid patients during acute stress. 10 Hydrocortisone 100 mg was therefore administered prior to induction.
Perioperatively hypothyroid patients are susceptible to the development of hypothermia. Increasing the operating room temperature, administering warmed intravenous fluids and humidifying inspired gases were techniques employed to prevent further heat loss. Less Anaesthesia and Intensive Care, VD!. 22, No. 3, June, 1994 extensive methods result in the development of progressive hypothermia during surgery in hypothyroid patients. 8 In this report, body temperature was continuously monitored and remained essentially constant during the operative period.
Although there is no indication to delay elective surgery in those with mild hypothyroidism, nonemergency surgery should be postponed in the presence of severe hypothyroidism in order to initiate thyroid therapy.2 In this case it was decided not to commence thyroid supplementation perioperatively for two reasons. Firstly, the onset of improvements in heart rate, blood pressure, body temperature and level of consciousness may be delayed for at least 24 hours. 1 Secondly, administration of thyroxine and triiodothyronine can precipitate acute myocardial ischaemia, infarction and sudden death. 2 The results of TFTs were unknown prior to surgery and in view of the potentially serious complications of acute thyroid hormone replacement, it was felt important to confirm the diagnosis prior to treatment.
There have been few reports of general anaesthesia in patients with untreated myxoedema coma. Cardiovascular instability, respiratory depression, electrolyte disturbances and hypothermia are important considerations in the anaesthetic management of the disease. Gastrointestinal atony should be included in the differential diagnosis of non-surgical causes of an acute abdomen and its presence should be carefully considered before undertaking exploratory laparotomy in such patients. Finally, the parenteral administration of thyroid hormones can be hazardous and should be initiated only under conditions of close monitoring. Even when appropriate replacement does take place, the prognosis remains poor.
Tension pneumothorax (TPT) is a well recognised complication of intermittent positive pressure ventilation (IPPV). Tension pneumoperitoneum (TPP) is much less common and reported cases are mainly patients in intensive care with severe adult respiratory distress syndrome (ARDS).1. 3 We report a case of fatal TPP occurring at the end of general anaesthesia. Emergency decompression of the TPP was required to permit cardiopulmonary resuscitation (CPR).
CASE REPORT
An 81-year-old, 51 kg Chinese woman presented to hospital with hoarseness and stridor. A diagnosis of grade 3 carcinoma of the larynx was made. She had been a heavy smoker for 40 years and suffered from chronic obstructive airways disease. ECG showed right axis deviation with intermittent A-V conduction blockade. Chest X-ray showed cardiomegaly with normal lung fields.
The carcinoma was initially debulked using a carbon dioxide laser. One week later the patient underwent a total laryngectomy with right radical neck dissection. evidence of pneumothorax or pn !umomediastinum. The surgeon had experienced difficulty with haemostasis and postoperatively the upper operative flap became bruised and swollen, with 475 ml of blood collecting in the drains.
The operative site was re-explored nine hours later. Anaesthesia was induced with thiopentone 200 mg and maintained with fentanyl 100 JLg, atracurium 40 mg and 35070 oxygen in nitrous oxide and 0.5-1.0% isoflurane. An 8.0 mm Fome-Cuf endotracheal tube was inserted into the tracheostomy stoma. The lungs were ventilated with a Manley Servovent MS2000 ventilator (Medishield, Harlow, Essex, England) using a circle with carbon dioxide absorber breathing circuit. Peak airway pressures were less than 25 cmH 2 0 throughout the operation; PE'C02 was maintained at 4.9-5.2 kPa and Sp02 was 99%. The surgeon found a large haematoma, oozing from blood vessels and a tear in the pharynx which was repaired. The operation lasted 90 minutes.
At the end of surgery, residual neuromuscular block was antagonised and spontaneous ventilation resumed through the Fome-Cuf endotracheal tube. The patient was then transferred onto a recovery trolley. During transfer she was noted to be cyanosed and experiencing difficulty in breathing. Manual IPPV was recommenced using 100% oxygen at 6 I min. Initially, the lungs were difficult to inflate and then IPPV became impossible. Her abdomen became increasingly distended. We confirmed that the tracheal tube was patent by passing a suction catheter down it and that the breathing circuit was functioning correctly. Bilateral TPTs were suspected and bilatera pleural cannulae followed by chest drains were rapid y inserted. A right TPT was found. The effectiveness 0 manual IPPV was
